Down-regulation of human type II collagen gene expression by transforming growth factor-beta 1 (TGF-beta 1) in articular chondrocytes involves SP3/SP1 ratio.
Although transforming growth factor beta1 (TGF-beta1) is generally considered as a stimulator of type I collagen production in smooth organs, we found that it can inhibit type II collagen biosynthesis in primary rabbit articular chondrocytes (RAC) at transcriptional levels. Constructs of promoter and first intron sequences associated with the luciferase reporter gene were used to delineate the gene sequences involved in TGF-beta1 control of human COL2A1 gene transcription. Cotransfection of these DNA fragments with a TbetaRII/I cDNA hybrid receptor, capable of inducing a TGF-beta1 dominant negative effect, showed that TGF-beta1 inhibits specifically COL2A1 gene transcription in RAC by a 63-bp proximal promoter. Footprint and gel retardation analyses revealed that the TGF-beta1-induced inhibition effect exerted through the 63-bp promoter sequence implies a multimeric complex that binds to the -41/-33 sequence and involves Sp1 and Sp3 transcription factors. Transfection of decoy Sp-binding oligonucleotides corroborated the implication of the proximal promoter in the TGF-beta1-induced inhibition of COL2A1 gene transcription. In addition, TGF-beta1 was found to increase the expression of Sp3 without significant changes to its binding level, but repressed both the biosynthesis and binding activity of Sp1. In functional assays, Sp3 inhibited the 63-bp promoter activity and prevented Sp1 induction of transcription. These findings suggest that TGF-beta1 inhibition of COL2A1 gene transcription in RAC is mediated by an increase of the Sp3/Sp1 ratio and by the repression of Sp1 transactivating effects on that gene.